of the semilunar valves may lead to stenosis, while the atrioventricular valves, when involved, may be incompetent.
This report is based upon observations in four patients, in each of whom autopsy findings were available to us.
Stenosis involving the ascending aorta (supravalvular aortic stenosis) may assume one of three forms, namely, (1) the membranous, (2) the hourglass and (3) the hypoplastic.' The latter form is characterized by diffuse involvement of this segment of the aorta with a lesion in which the wall of the aorta is thick, yielding a narrow lumen, while the external diameter of the vessel may either be normal or more narrow than normal. This type of supravalvular aortic stenosis may be associated with similar changes in the pulmonary trunk as well as in the branches of the aorta. Peripheral pulmonary arterial stenosis may also be present.
Reports of similar cases have appeared in the literature.2 Beuren and associates3 described a case of diffuse arteriopathy involving the aorta and pulmonary artery as well as the carotid, coronary and renal arteries. McDonald and associates4 described two cases with similar findings in a mother and daughter, suggesting a syndrome of familial nature. Schmidt and associates5 described two cases in sisters. 585
In the descriptions to follow, the pathologic observations in four cases will be considered and followed by the clinical observations. Two of the patients were female and two male.
The ages at death were one month (case 1), four months (case 2), 14 months (case 3) and seven years (case 4).
Pathologic Features The common pathologic feature was one of involvement both of the acending aorta and of the pulmonary trunk, while changes in branches of the aortic arch and of the pulmonary trunk in the coronary arteries and cardiac valves were present in some of the cases ( fig. 1) .
Grossly, the wall of the ascending aorta and of the pulmonary trunk showed major thickening ( fig.  2 ) which tended to encroach to some extent upon the lumen. In case 4, there was no obvious encroachment upon the lumen of the pulmonary trunk ( fig. 2a ). In case 2 the ostium of the right pulmonary artery was also distinctly narrowed ( fig.  3a) . In the pulmonary arterial system, the process of thickeniing of the pulmonary trunk tended to extend uniformly into its primary branches. The thickening gradually diminished in degree with progressive branching of the arteries and tended to disappear at the hilus ( fig. 3b) .
The aortic thickening was most marked in the ascendinig portion and became progressively less in the arch and beyond.
Histologic examination of the aorta and major pulmonary arteries showed two patterns which might alternate from segment to segment in a given case. One picture was that of a mosaic orientation of medial elements ( fig. 4a and b) , while the other was one of thickening of the media, appearing as though there were an excess in number of units of elastic and intervening layers ( fig. 4c) . In some segments with the latter change, the subadventitial aspect of the media showed mild elements of the mosaic change ( fig. 4d) fig. 2b-d) , the cusps of the pulmonary valve showed dysplasia yielding major thickening to a degree that was responsible for stenosis. In each, the lumen of the pulmonary trunk was also narrow. In one of these (case 2) major right ventricular hypertrophy resulted in inifundibular stenosis. The latter process was also present in case 3 wherein the pulmonary valve was not involved while the pulmonary trunk showed major obstruction ( fig. 2b) .
In two of the cases (cases 1 and 2), each with pulmonary valvular involvement, the aortic valve was dysplastic. The process caused valvular stenosis in one of these (case 2; fig. 2a ), while in the other (case 1) the changes were not sufficiently severe to cause stenosis ( fig. 2c ). Histologic examination of dysplastic semilunar valves showed thickening of cuspid tissue with a loose cellular type of connective tissue (fig 7) .
Lesions of the mitral valve were observed in three cases (cases 1, 2 and 4), the latter two being described by Becker and associates6 (their cases 1 and 2). . -g . < , . g A P t 5 2 2 v + E . Z v i z > , § s 2 Photornicrograph of a corontary artery of case 4 Each patient manifested signs of cardiac disability with dyspnea being common. Cyanosis of mild degree was present in two (cases 1 and 3). Basal systolic murmurs of ejection type were present in each case. In each of the three younger patients, the electrocardiogram showed signs of right atrial and right ventricular hypertrophy. Thoracic roentgenograms showed either a normal-sized heart or moderate cardiomegaly without prominence of the major pulmonary arterial segments. The intrapulmonary vasculature was within normal limits.
In case 4, the supravalvular aortic stenosis was treated at the age of six years by insertion of a teflon patch in the narrowest segment of the aorta, just above the aortic valve. One year later, a mycotic aneurysm at the junction of the aortic arch and the descending aorta was discovered. The child died 17 days after resection of the aortic aneurysm. Two other patients (cases 1 and 3) died during cardiac catheterization after injection of contrast material into the right ventricle and the fourth (case 2) died of pneumonia at the age of four months.
Invasive diagnostic procedures were attempted in three of the patients (cases 1, 3 and 4). In two (cases 1 and 3), sudden death occurred immediately following injection of contrast material into the right ventricle. Limited studies in each of the latter showed elevation of right ventricular pressure. In case 1, in which stenosis of the pulmonary valve and pulmonary trunk were dominant, the right ventricular pressure was 110/0-8, while the left ventricular pressure was 118/5-25. In case 3, with a normal pulmonary valve but with stenosis of the pulmonary trunk and its branches, the right ventricular systolic pressure was reported as 120 mm Hg.
More complete studies were obtained in case 4 in which the most significant obstruction was in the aorta. Angiographic studies were available in two cases (cases 1 and 4).
In case 1, the right ventriculogram showed an adequate-sized right ventricle, localized stenosis at the level of the pulmonary valve and hypoplasia of the pulmonary arterial tree ( fig. 9 ). During the levophase of the study, the aortic diameter was Vo; Obstruction of the aorta or pulmonary artery appeared to be the dominant condition from the clinical point of view. In each, both the ascendirng aorta and pulmonary trunk were involved to some extent pathologically, while only one case (case 3) showed significant obstruction of both vessels. Among the three cases in which only one of the two major arteries was obstructed, the pulmonary artery was so affected in two and the aorta in one. Among the semilunar valves, two of the cases showed lesions in each valve. In one of these both the aortic and pulmonary valves were stenotic and, in the other, the changes were sufficient as to cause stenosis of the pulmonary valve only.
It is of interest that in one of the cases left ventricular outflow obstruction was primarily on the basis of aortic valvular stenosis rather than in the ascending aorta, even though qualitative changes of the complex described were present.
Of the atrioventricular valves, the mitral was most affected showing lesions in three cases, in two of which these were marked. From An example of the variation from aortic obstruction was observed in a specimen from a 5-monthold girl referred to our group by Dr. W. P. Baker. 8 The dominant process was obstruction of the left coronary artery including its ostium, while t-he aorta showed minimal mosaic changes and the mitral valve was dysplastic.
